Investigations on the development and topographic order of retinotectal axons: anterograde and retrograde staining of axons and perikarya with rhodamine in vivo.
Rhodamine-B-isothiocyanate (RITC) is shown to be a convenient and advantageous fluorescence tracer both for anterograde staining of retinal ganglion cell axons on the tectum and for retrograde staining of ganglion cell bodies in the retina of chick embryos. After intravitreal injection the dye is taken up by ganglion cells of the retina from the extracellular space and is transported anterogradely at about 10 mm/day up to the axonal growth cones on the tectum. RITC can be taken up by growing axons on the tectum and it is transported retrogradely at about 5 mm/day to the cell bodies in the retina. Local staining can be achieved if RITC is applied in its crystalline form. RITC is nontoxic for the cells and their axons, is resistant to histological fixation procedures, and allows quick observation in vivo and on dissection stained tissue. Local application of RITC to distinct retinal areas allows examination of the position of the corresponding stained fibers along the retinotectal pathway. Fibers which arise from the central temporal retina occupy deeper layers, whereas fibers from the peripheral temporal retina occupy more superficial layers in the optic tract and in the stratum opticum on the anterior tectum. The growth cones of early retinal fibers growing directly on the tectal surface show a different morphology to later growth cones growing on top of the stratum opticum on the tectum.